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' CLAIMS 

. : . ■ 1.\ . Aspherical microlens arrays comprising: 

a base: and 

.5 . a plurality of aspherical microlens.es; arranged on the base/ 

V 2. •-• The arrays of claim. 1. wherein the microlenses have 
respectively , different curvature radiuses and conic coefficients along two 
-orthogonal axes on the base perpendicular to an optical axis. '. 

V . : ■ 3. The- arrays of claim. -2, -Wherein /the, microlens. is formed jn a 

^^rpjxrfdte'^H^se shape of wtt^ 
V \' ; * V^^SiandO (zcsro) along one axis of the two orthogonal axes, while the microlens is 
\ ; V ."-fomied In an oblate .spheroid shape of which conic coefficient is more than 0 
v - 15 -. 3 : .(zero) along another axis orthogonal to the one axis: . • . ' - 

: *:\V vv * - A \ C Arrays of claim 1 wherein the microlenses; preferably 

'""V-Vr" 'Z arranged on the base to have a hundred percent of packing fraction. 

:1 • r- 2> q " ' * • The arrays of claim 1, wherein the footprint of the. microlens has . 

; ; . ■V:".:""'-" : J atriangular shape. . V/ 'v - \ ' " v ".. - ; . ^ : . - 

; : 6 . : j he arr ays of claim r, wherein the footprint of the microlens has 
a square shape. • 
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. .7. , The arrays of claim 1, wherein the footprint of the microlens has 
a hexagonal shape. " 

5 \". ., " : . .8. The arrays of claim 1, wherein , the base is formed of a 
transparent resin. . 

- . ' 9. . The arrays of claim 1 , wherein the base is formed of gliass. . 

:i0 TO The arrays of claim 1 t wherein the microlenses are arranged as 
v> ; vv hpri^comb:shape: ; ' \' '•;>:./ [\i.r; ■ ' v- *' ■'■ ; *. * 

? t / v : 11;. , VThe ' arrays of claim .1, wherein the microlens has a size of . 
.;■ several miCTons ta.Hun 

v t2; A method for fabricating ; asp^ „/• 

. .metho^comprising:. : s >*■ 

a first stefb of fabricating a first mold having. spherical groove arrays. . 
" curvature radiuses, respectively, along tWo orthogonal axes on 

j'J 20 \ .one surface;- ' ; /.■.>''/■■:' ; ";"V.". f : V- \ .".- v * \\. : 

' a second step rof iabricating spherical microlens arrays capable of arv 

"'Y v \ elastic deformation ' \-v ' ' 

: .". " a third step of fabricating aspheri.cal microlens arrays having different 

curvature radiuses and conic coefficients,, respectively, along two orthogonal 
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axes on one'surface of ..the microlens arrays by providing elongated force to 
the elastically-defbrmable spherical microlens arrays; , 

a fourth step of fabricating a second mold having aspherical groove 
" arrays,, namely, a reversed phase of the aspherical microlens arrays on one 

.. .5 surface thereof, and 

a fifth step of reproducing the aspherical microlens arrays using the 

. .. second mold.. 

• " 13! the method of ciaim 12, wherein the first step includes the 

:.io . steps pf: : ^ -; ;•. :■^^.• ; •;.:< : .•^v':^•^''•v^•^''•'•;^':' ' ■'• 

:''::{. '"■ ; fabricating spherical, microiens arrays on which spherical microlenses 

; A ^^g?dilli»«rtTcuryartwe. radiusesi respectively, along two orthogonal axes. : 

on a certain plane surface of a base are arranged; . . ; 

" 3 .? : fabricating the first mold having the spherical .groove arrays which is 

.15 . the reversed phase of the spherical microlens arrays, by plating a metal on 

. ; the . surface- of ' the base on : which the spherical microlenses have been 

formed; and:, • . •' . 'r : ' : ' ]' •;' •'■ . 

; . : -'releasing ..be removing the spherical microlens arrays from the first 

V'..-^ !': ■ mold/ ■ . • ..V .V.'"'-. '• ■ .: : '•r.:":- ;• '"': Vv ;-- : /' • ' ■ ■. 
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•'!""-':'14.V ' The method of claim 13, -wherein .the spherical microlens is 
formed by a refiow technology. ' - : • : : -V. - - >; . " 

15.' . The method of claim 13. wherein the metal to be plated is 



WO 2005/060362 PCT/KR2 004/003425 



• - .nickel. *'* ' •" " ■- ' 

16. The method of claim 12, wherein the second step includes the 
; steps of: > • 

; 5 forming an elastically-deformable resio layer on one surface of the 

elastically-deformabfe baise; • 

: compressing the resin layer on one surface of the first mold at which 
the . spherical -groove : arrays - have formed and thus forming spherical 5 ■ 
microlenses on the resin layer 
• 10 : ; 1 hardening the resin layer . on which the spherical microlenses have 

• ; : ' ' Releasing the spherical microjens arrays froni the firstmold.; 

, 17. The. method of claim 16, wherein- the resin layer is hardened . 
*: ' 15 /through an:ultraviolet applyingor a heating; • 

18. The method of claim 12 r wherein in the third step, an elongated 
- - ; \ Strain is. generated- in a certain axial direction of the micfolens to which the v- \ 
v .. elongate provided to an -' : 

- 20 i ' ^al direction orthogonal to the certain axial direction, thereby simultaneously ' 
■;. V generating a coristrictionaJ strain.. ,. r : : l . \ ■ 

. . . ; 19. :The method of claim .12, wherein the fourth step' includes the . 
. steps of : : 
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plating a metal on the aspherical microlens arrays fabricated through 
. the third step and accordingly fabricating a second mold which a reversed . 
phase of the aspherical microlenses is transcribed on one surface thereof; 

, 5 . releasing the aspherical microlens arrays from the second mold. 

. . . - 20. The method of claim 19, wherein the metal to be plated is 

. - : : -.nickel. ; , ■ ■. v . 

10 [ 21; . the method of claim 12,, wherein the fifth step, includes the. 

: ; 'steps of: ; ., •'•'•>.' /./• : . 

J> ^ layer on a certain surface of a ba*?e; . * -■ 

: * /; : . .compressing the molding layer on a certain surface of the second mold 
; . 'on which the aspherical groove arrays has been formed, and accordingly 
; 15 - forming asphericaf microlenses on the molding layer; . 

V ; hardening the molding layer on which the aspherical microlenses have 

o ;;/foirn^; and . ; : • •;• v ■■. 2 V • : ' 

■ releasing the aspherical microlens an:ays from the second moid. 

■*""... s -/-2D" ■r":22"J ; The - method of claim 21, wherein j m the 'base is formed of . 

v \ - transparent resin or glass. : - ; 

; ' >' ; ; r • . /.. 23: The method of . claim. 21:, \ wherein the molding layer 1 ..is 
transparent resin or glass. 
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• 24. The method of claim 21 , wherein the molding layer is hardened 
' " • through an ultraviolet applying or a heating. . 

•. 5 : 25. A projection screen comprising. . 

• an aspherical microlens arrays having . a plurality of aspherical 
. microlenses arranged on a base; 

a black matrix layer formed at an opposite surface to the certain . 
surface of the base at which the microlenses have been formed and having 
"■■?iir'\ an array structure, of a clear . aperture corresponding ; to, the respective. 

: ;rjmicTOiensesr and • ■-' J. ; :, ■ •' '■ •"• • --. •; ? .v. * " . 

..V facing the microlens, for 

r. :-i1>; -'./applying collimated beam to the microlens array. •• . ,-. V 

' ''lS: K' . 26. The projection screen of claim 25, therein the aspherical 
. -.'[■ ' microlenses have different curvature radius and conic coefficient; respectively 
• • : ■ ^ : ^ng two orthogonal axes on: the base perpendicular to an optical axis. 

''••?v' : -27,'..' ; : .The projection I . screen/; of : claim>26, wherein the .aspherical . 
; •.. {q. microlens. arrays are- formed irt a prolate ellipse shape .of which conic ' 

:•: : \ coefficient takes the range between -1 and 0 (zero) along one axis of the two 
{ ■/ orthogonal axes, while the n^icrdlens is formed in an oblate spheroid shape of 
.-. ' ' which conic coefficient is more than 0 (zero), along another axis orthogonal to 
• the one axis. . ' '• 
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28. The projection screen of plaim 27, wherein the conic coefficient 
of the. aspherical microlens is adjusted between -1 and 0 (zero), along a 
direction horizontal to an ground surface and adjusted greater than 0 (zero) .. 
. : , 5 . along a direction perpendicular "to .the ground surface, and accordingly an ; 
\ angular field of view is widened in the horizontal direction and also a certain . 
/ angular field of view is ensured in the perpendicular direction with preventing 
reduction of brightness.. 

s: 10 • [} 29; .The projection screen jof claim 25, wherein the black matrix. 

jayer.consists of a plurality of. clear apertures formed at a drcumference of an v 
: v ' : /opticaI:iED(is-''and' a a light, cutoff portb 

*■ ■: ; * surrounding the clear apertures:; ;•.->*• : \; 

15 30. ' .The , projection, screen of daim. 25, wherein the black matrix • 

: : 'layer is formed by a self-alignment system through the steps of: 
; ; . ; . . forming a photosensitive; btack matrix on the other surface of the base. ; 
^ surface on which the. aspherical microl.enses have been formed; ; : 
" \':X-' 7 .concentrating light refracted when the light passes through a curved 
" ; 20 : //surface, of the aspherical microlenses into a circumferential area of an* optical 
£ V'\, : -axis. and exposing the areia; and -..*•'/ ^ 

■ . : '* . '"*■* ^removing a part of the black matrix where has. b^en exposed and - 
. . deformed through a development, thereby forming the dear apertures. : ■■' " 
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; * 31. . The projection screen of claim 25, further including an optical 

." scattering layer bonded on a certain surface of the black matrix layer for 
degrading an increase of an additional angular.field of view and deterioration 
; of image quality. ; 

32. The projection screen of claim 25,. further including a supporting 
:>V layer for improving stiffness and protecting components such as the microlens 
array from an external impact 

.10 -33. An image sensor comprising: '**-\ 

. : v - . '. .an image processing unit; and • " 1 ---Vr'..\: 

" : ; an asphericar microlens arrays , coupled; to one "side of the image 
..processing unit and having a plurality of aspherical. microlenses arranged on 
" : a base, for improving a degree of integration , of light incident onto the image 
15; processing unit. ; ". T . 

/• ; ' ; : 34.. ; : The image sensor bf craim 33, wherein.the aspherical microlens 

; ; arrays! have different curvature radius and conic coefficient, respectively, 
.along two orthogonal axes. on. the base perpendicular to an optical layer. 

" 35. ' ; The image sensor of claim 33, wherein the image sensor is one 
of an infrared imager; a bolometer, array, a charge coupled device (CCD) or a 
complementary metal oxide semiconductor (CMOS), •. 



